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Introduction 

 

The most important feature of B cells is the production of 

Abs upon activation; additionally, B cells produce pro- 

and anti-inflammatory cytokines in response to certain 

stimuli. Regulatory B cells (Bregs) suppress autoimmune 

and inflammatory responses via different mechanism, the 

mostly studied population the IL-10–producing B cells 

(B10 cells). B cells play a crucial role in the development 

and maintenance of the chronic inflammatory 

autoimmune disease, rheumatoid arthritis (RA). At the 

same time cytokines, including tumor necrosis factor 

alpha (TNFα), are involved in RA pathogenesis by 

augmenting autoimmunity, sustaining long term 

inflammation in the synovium and promoting joint 

damage. Anti-TNF therapy is one of the most efficient and 

widely used therapies for RA, although its mechanism is 

not clarified yet. In addition, controversial data are 

available on the ratio of regulatory B cells in autoimmune 

diseases. 
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Aims 

 

Our aim was 1) to characterize the human regulatory B 

cells, 2) to compare the frequency and function of the 

regulatory B cells between the healthy controls and RA 

patients, 3) to study the influence of anti-TNF therapy on 

regulatory B cells in RA. 

 

1) 

- to identify the optimal conditions that induce IL-10+ 

Bregs, 

- to characterize of the IL-10 producing B cells, 

- to investigate the anti-inflammatory citokine production of the 

IL-10 producing cells, 

- to study the effect of IL-21 on the B cells IL-10 production, 

- to test the effect of the IL-10 production of the regulatory B 

cells on the INF of CD4+ T cell, 

- to examine the IL-10 production of plasmablast and 

plasmacells, 

- and to shed light on the signaling pathways that are 

responsible for their expansion. 
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2) 

- to compare the frequency of the regulatory B cells between 

the healthy controls and RA patients, 

- to compare the ratio of induced Bregs / inflammatory B cells 

in RA patients and healthy controls, 

- to study the effect of IL-21 on the IL-10 production of B cells 

from RA patients, 

- to compare the function of the regulatory B cells between 

the healthy controls and RA patients. 

 

3) 

- to study the effect of the anti-TNF therapy to the RA 

patients’  regulatory, memory, IgM+ memory and 

activated (CD69+) B cells, 

- to follow the alteration of the frequency of regulatory B 

cells, 

- to monitor the level of citrullinated peptid-specific 

antibodies and the secreted IL-10 in patients’ sera during 

the therapy. 
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Methods 

 

 purification of human B-cells 

 ELISA 

 ELISpot 

 Flow cytometry (FACS) 

 Intracellular cytokine detection 

 Cytokine array 

 phospho-kinase array 

 phospho-flow 

 

Results 

 

CpG+CD40L dual stimuli seemed to be optimal for IL-10 

induction in human CD27+ memory B cells, which are the main 

sources of Breg. 

The same stimuli induce the production of the inflammatory 

cytokine, TNFα and IL-6 as well, mainly in different B cells in 

case of TNFα, but IL-10 and IL-6 double positive cells were 

detected. 
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IL-21 is a potent activator of human B cells’ IL-10 production. 

Human regulatory B cells inhibit the INF production of CD4+ 

T cells. 

IL-10+ Blimp1+ double positive cells appear after 5 days, 

suggesting that plasma cells may secrete Ig and IL-10 as well. 

Activation of p38, ERK, CREB, and STAT3 are needed for 

efficient IL-10 production of human B cells. 

We found in the CpG+CD40L stimulated samples a 

significantly lower frequency of IL-10 producing CD27+ Breg 

cells in RA patients  compared to healthy controls and we also 

showed that B10 cells in RA patients have a significantly lower 

ability to inhibit IFN production of autologous CD4+ Th1 cells 

compared to healthy controls. 

Significantly higher TNF production was detected in B cell 

samples from RA patients in response to all stimuli, including 

CpG and CD40L, and the percentage of IL-10 and TNF double-

positive cells was also increased, which might contribute to the 

impaired regulatory function of B10 cells in RA patients. 

The addition of IL-21 significantly increased the number and 

the suppressive capacity of B10 cells in healthy and RA 

samples. TNF blockers have no effect on the frequency of 
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circulating CD27+ memory B cells in RA patients but reduce 

their expression of CD69. 

IL-10-producing memory B cells increase after TNFα blocking 

treatment in RA patients. 

Serum levels of anti-citrullinated peptide antibodies (ACPA) 

and the IL-10 concentration did not change after TNF blocking 

therapy. 
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Discussion 

 

The results show that dual stimulation by CpG and CD40L for 

48 h is optimal for IL-10 induction, and this can be 

synergistically boosted by IL-21. We identified the 

CD19+CD27+ memory B cell population as the major source of 

IL-10+ Bregs. We detected significantly fewer 

CD19+CD27+IL-10+ cells in RA patients compared with 

healthy controls, and these were functionally defective in 

suppressing IFNγ production by CD4+ T cells in coculture, 

pointing to the role that B10 cells might play in RA.  

IL-21 drastically increased the number of IL-10+ Bregs. 

Furthermore, it induced the appearance of IL-10+Blimp-1+ 

plasmablasts.  

Monitoring the phosphorylation of key signaling molecules 

revealed that activation of ERK, p38, and CREB is 

indispensable for the induction of IL-10 production, whereas 

phosphorylation of STAT3 further enhances IL-10 expression 

in human Bregs.  

We have observed that at six month after starting the anti-TNF 

therapy in RA patients the frequency of B10 cells remarkably 

increased, while the expression of the activation marker, CD69 
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decreased on B cells. In contrast, serum levels of IL-10 and 

anti-citrullinated peptide antibodies did not change 

posttreatment. The reduced activation state of B cells and the 

increasing number of regulatory B10 cells might contribute to 

the therapeutic efficacy of anti-TNF agents in RA 
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